Background/Objectives: Effective prevention of cardiovascular events in people with hypertension requires optimal control of blood pressure. Despite advances in management, poor adherence to antihypertensive medications is often reported as the major reason attenuating treatment efficacy. Research has provided limited evidence of associations between illness perceptions, satisfaction with consultations, and medication adherence. The aim of this study is to identify factors significantly associated with medication adherence in a group of Chinese older adults with essential hypertension. Design/Setting/Participants: A cross-sectional correlational study was conducted. Data were collected from 195 older adults (mean [SD] age, 76 [6.6] years) recruited from 12 community centers. Measurements: The Illness Perception QuestionnaireYRevised was used to measure illness perceptions, and the Medical Interview Satisfaction Scale was used to measure satisfaction with individual consultations. The Morisky Medication Adherence Scale was used to measure the extent of adherence to antihypertensive medications. Multivariate logistic regression analysis was performed to examine factors, including illness perceptions, consultation satisfaction, and demographic and clinical characteristics, that were significantly associated with medication adherence. Results: More than half of the respondents (55.9%) acknowledged some degree of medication nonadherence. Older age, living alone, and perception related to treatment control were independently associated with increased odds of medication adherence, with odds ratios ranging from 1.14 to 1.92 (P G .05). Conclusion: The results highlight the importance of cultivating positive beliefs that hypertension is amenable to control by treatment. Furthermore, the adherence behavior of those of younger individuals and living with family should be closely monitored.
H ypertension is a significant public health problem, causing around 13% of the total deaths worldwide. The overall prevalence of increased blood pressure in people 25 years or older was about 40% in 2008. 1 There is about 1 in every 3 adults, accounting for 67 million people, in the United States alone who has high blood pressure. The prevalence of hypertension increases with age so that two-thirds of those with the disease are 60 years or older. 2, 3 In Hong Kong, the total number of hospitalizations related to essential hypertension was more than 14 000 (0.71%). 4 Hypertension is a major risk factor for heart disease and cerebrovascular disease, including stroke. 2 In 2012, heart disease and cerebrovascular disease were respectively ranked the third and fourth leading causes of death in Hong Kong. 5 Optimal control of blood pressure is paramount to prevent hypertensionrelated complications. 1 However, studies have shown that a substantial proportion of hypertensive patients do not have their blood pressure within control, a major reason being poor adherence to antihypertensive medications. 6, 7 Thus, identification of factors influencing medication adherence is crucial.
Medication Adherence and Illness Perceptions
The term adherence is preferred over compliance to refer to the patient's extent of following a healthcare professional's advice for managing an illness or disease. 8, 9 According to Haynes et al, 10 adherence is nonjudgmental and emphasizes the 2-way communication between the patient and healthcare professional. The 2 parties assume active roles in compromising and executing the therapeutic medication regimen. 10 In general, factors influencing medication adherence can be categorized into internal and external 11 and intentional and unintentional. 12 A systematic review conducted by AlGhurair et al 13 about adherence among older adults further summarized the influencing factors into 5 categories, namely, demographic, medical, medication, behavioral, and economic.
Leventhal's self-regulatory model is a common explanatory model of medication adherence. 14, 15 In this model, medication adherence is a self-regulatory behavior. People always try to understand their illness or disease by developing their own model, and this may be conceptualized as an illness representation. 16 Illness representations are made up of 5 key components, which include what the illness or disease is, its causal factors, consequences to daily life, how long it will last, and whether the condition can be cured or controlled. 15 Illness representations are fostered through a variety of past symptoms and illness experiences, as well as the information obtained through different social and cultural associations. 15 The uniqueness of an illness representation is its origin primarily in the person's own intrinsic beliefs. It does not necessarily conform to scientific views. In addition, an illness representation is dynamic and it may change over the course of a disease. 16 On the basis of illness representations, individuals subsequently determine their own coping strategies to regulate or minimize their health threats. Medication adherence is 1 of the health-related coping strategies. An individual will choose to adhere or not to adhere to a medication regimen depending on what he/she believes to be true about a disease and the perceived relationship of taking medications to disease management. Continuation of the coping strategy selected is dependent on the outcome appraisals. Individuals may not continue with the regimen if they perceive it as unsuccessful. 17 Increasingly, studies have examined the relationship between medication adherence and illness perceptions among hypertensive patients. An early study of 230 hypertensive patients concluded that patients developed their implicit models or beliefs about the disease threats, and the model or belief guided the patients' treatment behaviors. 18 A recent study using multiple linear regression analysis showed that the perceived benefit of medication was the main predictor of adherence among 117 older adults with hypertension. 19 
Patient Satisfaction
Studies suggest that low treatment satisfaction among patients with hypertension may be an important barrier for achieving high rates of antihypertensive medication adherence. 20 Satisfaction with quality of contact with healthcare professionals by people with hypertension during consultations may play a vital part in how they assimilate or make sense of professional advice and thus influence their medication adherence. McDonald-Miszczak et al 21 postulated that older adults who were satisfied with either the information received or the behavior of healthcare professionals might perceive adherence as an important self-care task. They would also self-report themselves as more adherent. Hassan et al 7 indicated that antihypertensive medication nonadherence among 242 hypertensive patients was associated with age, overall patient satisfaction with healthcare, and medication barriers such as complex regimen and cost. These studies were conducted in Western countries. Whether such relationships hold true in Chinese hypertensive older adults is not clear.
Aims
The aims of this study were as follows:
1. To examine the illness perceptions of essential hypertension, satisfaction with consultations, and adherence to antihypertensive medications among communitydwelling Chinese older adults with hypertension, and 2. To determine the factors significantly associated with adherence to antihypertensive medications.
Methods

Design and Sample
A cross-sectional study was conducted among a convenience sample of 195 older adults with hypertension who were recruited from 12 community centers in Hong Kong. Inclusion criteria were 65 years or older, had a diagnosis of essential hypertension, attended regular medical consultations for essential hypertension, received at least 1 type of antihypertensive medication, understood and spoke Cantonese, and willing to participate in the study. Participants were excluded if they had secondary hypertension or a psychiatric illness or mental impairment or were unable to give informed consent. The sample size in this study was adequate based on the recommendation by Kline 22 that 10 to 20 times as many cases as parameters is sufficient for significance testing of model effects.
Measures
Morisky Medication Adherence Scale The Morisky Medication Adherence Scale 23 was used to measure participants' adherence to antihypertensive medication. The scale consists of 4 yes/no questions about a participants' experience of forgetting to or being careless about taking the prescribed antihypertensive medication and stopping to take it because of improvement or deterioration in their health condition. A score of 1 was given to each yes response. The total score ranges from 0 to 4, where a higher score indicates better medication adherence. Reliability of the scale was satisfactory, with a Cronbach's ! of .61. 23 
Illness Perception QuestionnaireYRevised
The Illness Perception QuestionnaireYRevised (IPQ-R) 24, 25 was used to measure participants' illness perceptions of essential hypertension. The IPQ-R consists of 9 subscales, which include the identity of the illnesses or diseases, timeline (acute/chronic), timeline (cyclical), causes, consequences, personal control, treatment control, emotional representations, and illness coherence. The identity subscale contains 14 yes/no items asking about the participants' experience of symptoms since the diagnosis of essential hypertension and their perceptions of the relationship between symptoms and essential hypertension. The sum of the yes-rated items constitutes the subscale total score, which ranges from 0 to 14. Higher scores indicate stronger beliefs that the presence of the symptoms was attributed to hypertension. The causes subscale contains 18 items eliciting participants' perceptions about causal factors of essential hypertension such as aging or emotional problems. The items were rated on a 4-point Likert scale from strongly disagree (1) to strongly agree (4). There was an additional qualitative item asking participants to prioritize the 3 most important causal factors related to their diagnosis of hypertension.
Participants were also asked for their level of agreement to 38 statements corresponding to the remaining 7 subscales. The items were rated on a 5-point Likert scale from strongly disagree (1) to strongly agree (5). The total score of the timeline (acute/chronic), consequences, personal control, and emotional representations subscales ranges from 6 to 30; the treatment control and illness coherence subscales, 5 to 25; and the timeline (cyclical) subscale, 4 to 20. Higher scores represented stronger beliefs in the chronicity and cyclical nature of hypertension, greater negative emotional responses and consequences to daily life, more positive beliefs in controllability and curability of hypertension by the person or medical treatment, and better understanding of hypertension. All of the subscales demonstrated good reliability, with Cronbach's ! ranging from .79 to .89. 24 In this study, the Cronbach's ! of all subscales ranged from .69 to .94.
The Morisky Medication Adherence Scale and IPQ-R were translated into Chinese using the instrument backtranslation process to ensure equivalence of the scales when used in another language. 26, 27 The translated versions were rated for appropriateness of translation by a panel of clinical experts (1 advanced practice nurse and 1 registered nurse) and 2 professional translators, all of whom possessed relevant professional postgraduate qualifications. The translated version was piloted in a convenience sample of 10 community-dwelling hypertensive older adults to test for its preliminary reliability and validity. 26 Some wording was amended according to the suggestions received and a final translated version was adopted.
Medical Interview Satisfaction Scale
Satisfaction with individual consultations was measured by the Chinese version of the Medical Interview Satisfaction Scale 28 (C-MISS-R) developed and validated by Lam et al. 29 The 8 items in the C-MISS-R were scored using a 5-point Likert scale, with responses ranging from strongly agree (5) to strongly disagree (1) . The scores of the cognitive and affective subscales are calculated by summing the scores of the corresponding 4 items of each subscale. The scores of all 8 items can also be summed to give a summary score. The subscale scores range from 4 to 20, whereas the summary score ranges from 8 to 40. Higher scores represent greater satisfaction with either the cognitive or affective component of the contact with healthcare professionals during consultations. The translated C-MISS-R demonstrated good internal reliability, with a Cronbach's ! of .84, .74, and .83 for the cognitive and affective subscales and the total score, respectively. 29 The Cronbach's ! of the total score and cognitive and affective subscales of the C-MISS-R in the present study was .93, .93, and .90, respectively.
Demographic and Clinical Information
Demographic and clinical information including age, gender, marital status, educational level, occupation if applicable, living condition, current and past medical histories, frequency of medical consultations for essential hypertension, and regimens of antihypertensive medications were also recorded.
Data Collection Procedure
Older adults attending community centers for social activities were approached by a researcher and informed about the nature of the study, invited to participate voluntarily, and assured of their rights to confidentiality. Those who agreed to participate in the study were asked to sign consent. An information sheet describing the details of the study and contact methods for further information was given to each participant. After signing the consent, the participants were interviewed face to face using the structured questionnaire. The whole interview took approximately 20 to 30 minutes.
Ethical Considerations
Ethical approval to conduct the study was obtained from the Survey and Behavioural Research Ethics Committee of the university. Participation in the study was voluntary, written informed consent was obtained from the participants, and questionnaires were anonymized. All information collected was kept strictly confidential and secure. The interviews were scheduled without interfering with the daily functions of the community centers and activities of the older adults.
Statistical Analysis
Data were summarized and presented using descriptive statistics. The normality of continuous variable was assessed by the skewness statistic and graphically by a normal probability plot. Multivariate logistic regression analysis was used to identify factors independently associated with adherence to antihypertensive medications. The independent variables considered in the logistic regression are age, sex, years since diagnosis of hypertension, marital status, educational level, living condition, number and frequency of antihypertensive medications taken per day, subscale scores of the IPQ-R (including identity, timeline [acute/chronic], timeline [cyclical], consequences, personal control, treatment control, emotional representations, and illness coherence), and cognitive and affective subscale scores of the MISS. An Morisky Medication Adherence Scale cutoff score of 3 or below was used to categorize participants as nonadherent, and a score of 4, as adherent to medications. Univariate analyses were first performed on each of the considered independent variables to select candidate variables for the multivariate analysis. Those factors with a P G .25 in the univariate analyses 30 were selected as candidate variables for backward stepwise multivariate logistic regression to delineate factors independently associated with medical adherence. The Hosemer-Lemeshow test was used to assess the goodness of fit of the final multivariate logistic regression model obtained. The results of significant factors identified are presented with their odds ratio and 95% confidence interval. All statistical analyses were performed using SPSS 22.0 (SPSS Inc, Chicago, Illinois). All statistical tests were 2 tailed, and the level of statistical significance was set at .05.
Results
A total of 208 older adults with hypertension were approached. Thirteen were excluded for having a concomitant diagnosis of stroke or dementia. The response rate was 100%. Participants had a mean (SD) age of 76.4 (6.6) years (range, 61Y94 years). There were 40 (20.5%) men and 155 (79.5%) women. They had had hypertension for a mean (SD) of 8.4 (7.50) years (range, 1Y40 years). More than half (57%) of the participants reported other current health conditions, including osteoarthritis, osteoporosis, asthma, and cataract. Most of them (90.3%) were receiving 1 or 2 types of antihypertensive medication (mean [SD], 1.5 [0.8]) (Table 1) .
Illness Perceptions of Essential Hypertension
The 5 most frequently reported symptoms were dizziness (41.0%), headache (29.7%), joint stiffness (13.3%), difficulty in sleep (11.8%), and eye pain (10.8%). However, fewer than half of participants (44.4%) associated these symptoms with their hypertension. Most of them (22.6%) reported to have experienced dizziness in relation to hypertension, followed by headache (13.8%), difficulty in sleeping (2.1%), joint stiffness (0.5%), and eye pain (1.0%). Table 2 shows the mean scores and standard deviations of the 8 subscales of the IPQ-R. The high score in the timeline (acute/chronic) and the low score in the timeline (cyclical) subscales indicate that participants mostly perceived hypertension as a chronic condition, but rather stable over time. Both the consequences and emotional representations subscales recorded a score of approximately 10, indicating that negative impact caused by hypertension was not noticeably apparent among participants. They did not view their hypertension as causing serious consequences to their daily lives. Similarly, the emotional impact of hypertension was reported to be low. Participants scored relatively high in the personal control and treatment control subscales. The mean scores of both subscales exceeded 20, indicating participants' positive beliefs in having a degree of control over their hypertension, exerted by personal behavior and medical treatment. Nonetheless, they found themselves not to 
]).
Nearly two-thirds of participants strongly agreed or agreed that aging (65.7%) and negative emotional state (64.1%) acted as a causal factor contributing to their hypertension. The mean (SD) scores were 3.7 (1.3) and 3.6 (1.4), respectively. To a far lesser degree, participants believed that diet or eating habits (32.8%), stress or worries (28.2%), overwork (23.1%), and family problems (15.4%) were related to their hypertension. The mean (SD) scores were 2.5 (1.4), 2.3 (1.4), 2.3 (1.3), and 2.0 (1.1), respectively. Fewer than 10% of the participants attributed their hypertension to other factors such as hereditary factors, germ or virus, chance or bad luck, personal behaviors, attitudes, alcohol consumption, smoking, accident or injury, personality, and altered immunity.
Consultation Satisfaction
Most participants attended follow-up medical consultations every 2 to 3 months (92.3%) and were satisfied with these, with moderate to high total scores on the cognitive (mean [ Table 2 ). More than half of the participants (n = 104; 53.3%) reported forgetting to take their antihypertensive medication, although only 22 (11.3%) perceived that they had problems in remembering to take their medication. Nearly all participants denied stopping taking their medication because of improvement (96.4%) or deterioration (97.4%) in their health condition.
Factors Associated With Medication Adherence
The factors listed in Table 3 were examined for associations with medication adherence. Backward stepwise multivariate logistic regression using those factors with P G .25 in univariate analyses as candidate variables revealed that (1) age, (2) living with family, and (3) illness perception related to treatment control were independently significantly associated with medication adherence. The insignificant result of the Hosemer-Lemeshow test of the final backward model indicated a good fit to the data (P = .898). Older participants were more likely to adhere to their prescribed antihypertensive medication (odd ratio, 1.70; 95% confidence interval, 1.08Y2.69; P = .023) for every 10-year increase in age. Those participants living with family were less likely to adhere to their antihypertensive medication (odd ratio, 1.52; 95% Confidence interval, 0.28Y0.99; P = .045). Participants with stronger beliefs that hypertension could be controlled by treatment were associated with an increased odd of medication adherence (odd ratio, 1.14; 95% confidence interval, 1.00Y1.29; P = .048) for every 1-unit increase in the treatment control subscale score of IPQ-R.
Discussion
This study presents important findings about illness perceptions of hypertension and adherence to antihypertensive medication. First, it is disappointing that fewer than half (44.1%) of the participants adhered fully to antihypertensive medication regimens, as indicated by their Morisky Medication Adherence Scale score. Although other studies have consistently reported that difficulty in recalling information was always a major barrier to medication adherence among older adults, 11 nearly 90% of the participants in this study reported no such difficulties. One may postulate that they might have developed their own strategies to remind them to take their medication.
Second, this study shows that older age, not living with family, and having a strong belief in the controllability of hypertension by medical treatment were significantly associated with older adults' adherence to antihypertensive medication. These findings are consistent with a previous study in Hong Kong that found that younger age was negatively associated with antihypertensive medication adherence among adults with hypertension. 31 Most of the participants believed that aging was the most relevant causal factor of hypertension. As older adults 75 years or older constitute around three-quarters of those with hypertension, 32 this may explain their likelihood of accepting the diagnosis of hypertension when old. Furthermore, persons living with chronic illness are subjected to greater risk of having negative emotions, resulting in serious consequences for daily lives and a burden to family members and the healthcare system 32 ; participants in this study neither perceived having negative responses to the diagnosis of hypertension nor thought that hypertension had serious consequences for their lives. These findings are similar to those reported by Ross et al 25 and may be related to the asymptomatic nature of hypertension. 33 About one-third of participants in our study did not experience any symptoms since the diagnosis of hypertension. Among those who reported symptoms, fewer than half perceived a relationship between symptoms and hypertension. Participants viewed readings of their blood pressure as relatively stable and that they were not feeling unwell. Indeed, most participants took 1 or 2 types of antihypertensive medication; simplicity of the medication regimen additionally may have facilitated the participants' capacity to adhere to the medication regimen, as well as self-manage their hypertension without imposing an undue burden on their lives.
In our study, participants had a strong perception of the chronicity of hypertension, and nearly all of them reported that they knew they had to take antihypertensive medication for the rest of their lives without discontinuation. They attributed the cultivation of this belief largely to such treatment being emphasized by their physician during consultations. With regard to the selfregulatory model, the interaction with healthcare professionals appeared to form a vital element in shaping illness perceptions in these older adults. They had a strong belief in the controllability of hypertension by medical treatment, a finding consistent with previous reports that perceived concerns about the benefits of medication was a significant factor in predicting adherence. 19 A study among 440 Korean American elderly people found that those who lived alone were more likely to have controlled blood pressure compared with those who lived with family. This may be related to their more frequent social interactions and conversations about health in senior group housing, as well as receiving more encouragement in taking medications. 34 In our study, the older adults who were not living with family mainly lived alone or in senior group housing estates. The improved antihypertensive medication adherence may be related to their participation in social and health events organized by the community centers and thus impacted positively on their adherence behaviors. 34 The literature identifies several risk factors related to hypertension, including genetic factors, obesity, insulin resistance, high alcohol intake, high salt intake, aging, sedentary lifestyle, and stress. 35 Our study supports this by showing that aging, negative emotional problems, eating habits, stress, or worries are frequently rated as important risk factors for hypertension. It is important to note that these risk factors, with the exception of aging, are modifiable. It highlights the importance of lifestyle modifications to better control blood pressure. 3 Encouragingly, our study found that participants positively perceived their ability to exert personal control of hypertension, and when asked about the kinds of personal control they had, many of them were able to identify at least 1 or 2 recommended lifestyle modifications, including but not limited to restricting sodium intake, engaging in more exercise, or better managing stress. Reinforcement of these and further health education on lifestyle changes would likely promote empowerment of older adults in self-managing their hypertension.
Health education about hypertension is frequently organized by healthcare professionals in hospitals or community centers. Relevant information in forms of leaflets, books, or via the Internet should be easily accessible in local patient resource centers, community centers, libraries, or hospitals. Surprisingly, however, participants in our study expressed a lack of clear understanding of hypertension. Some participants admitted that they easily forgot any information obtained or that the information available was not specific or individualized enough for managing their own hypertension. As better awareness of hypertension is a significant factor in predicting medication adherence, 36 more appropriate innovative and targeted health education strategies may be needed for older adults with hypertension. For example, health education strategies should include practical self-management skills training.
There are some limitations to this study. First, the measurement of medication adherence was based solely on self-reported responses to questionnaires. The results may be subjected to recall bias and social desirability bias especially when it comes to sensitive questions such as medication adherence. To ensure the accuracy of data about medication adherence, objective measurement such as prescription refill records and pill counts should be incorporated in future studies. Second, a cross-sectional design with convenience sampling was adopted in this study. Changes in illness perceptions and their influence on medication adherence cannot be measured. Larger scale studies with representative samples in future studies could increase generalizability of our findings. Further investigations are needed to explore other potential determinants of medication adherence that were not What's New and Important h We found that more than half of the respondents acknowledged some degree of medication nonadherence. h Older age, living alone, and perception related to treatment control were significant factors independently associated with better medication adherence. h The results highlight the importance of cultivating positive beliefs that hypertension is amenable to control by treatment. The adherence behavior of those of younger age and living with family should be closer monitored.
examined in this study, such as social support, and types and effectiveness of the reminders of medication taking.
Conclusion
Illness perceptions among older adults with hypertension could potentially influence their adherence to antihypertensive medication. Further studies with representative samples and better reliability of medication adherence measures are necessary to investigate this relationship. Healthcare professionals are obliged to explore the specific health educational needs of older adults with hypertension and thus develop effective and individualized health education.
